To answer the question of how accurate a particular laboratory test is in identifying patients with diseases, Receiver Operating Characteristics (ROC) curve analysis was created. With ROC curves a comparison of the diagnostic performance of different laboratory tests is possible. For every cutoff value a discrimination between two populations, i.e. persons with disease on the one hand and control subjects on the other, is established. The sensitivity is defined as the probability that a test result will be positive when the disease is present (true positive rate expressed as a percentage). The specificity is the probability that the test result will be negative when the disease is absent (true negative rate, also expressed as a percentage).
The computation of the area under an ROC curve (AUC) as a measure of the discriminating power of different laboratory parameters is important and well established (1) (2) (3) . The value for the AUC can be interpreted as follows: When the variable under study cannot distinguish between the two groups, i.e., when there is no difference between the two distributions, the AUC will be equal to 0.5. The ROC curve represents the diagonal. When there is complete separation of the values between both groups, i.e., there is no overlap of the distributions in patients and control subjects, the area under the ROC curve will be 1.0. This occurs when the ROC curve reaches the upper corner of the sensitivity/specificity diagram. If the AUC is >0.5, the marker has some discrimination potential, which means that the distribution is sto-chastically dominant.
Scientific publications sometimes include statistical analyses of differences in AUCs (4). The AUC is commonly estimated by means of a nonparametric approach using the Mann-Whitney two-sample U statistic. However, reporting of p-values and thus the inherent statement of significant differences between AUCs of ROC curves can lead to the following problems and should therefore be treated with caution.
In order to judge the power of a diagnostic marker in discriminating between the status of binary outcome one can make use of the Mann-Whitney U statistic (5) . The null hypothesis states that the two markers have the same distribution in patients who are affected by the disease (positive) and those who are not (negative). This null hypothesis is tested by means of the test statistic T (sum of the ranks).
The quantities AUC and T are closely related. If, for example, we are analyzing a sample consisting of n 1 values belonging to class "negative" and n 2 values belonging to class "positive" and we suppose that all n 1 + n 2 values are mutually different (i. e., every value occurs only once), then we have (see Appendix)
Therefore, the interesting question whether the AUC values of two diagnostic methods differ significantly is identical to the question whether the two test statistics of 
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the rank sum test do. This question, however, cannot be answered exactly because, in case of significant differences, the distribution of the test statistic is unknown.
Indeed, every statistical test that has not completely fulfilled the prerequisites for its use can be used for generating coarse statements on the observed differences, but it cannot be used for deciding on significance. The single points of the ROC curve -indicating the interdependence of specificity and sensitivity over the whole range of possible "cutoff values" -are not suitable for a statistical analysis since they do not form a sample in the true sense.
Apart from these more formal scruples about determining significance for observed differences in AUC values, also the worth of such a statement has to be called into question. It may seem enticing that already small differences between two ROC curves can be of statistical relevance. For instance, for the curves in Figure 1 we get the following results:
These values show a significant difference between A and B by the z-test. However, it is known that the areas under two ROC curves can be the same although the curves differ considerably (Tab. II, Fig. 2 ).
Procedure C distinguishes itself at high specificity by higher sensitivity while procedure D has advantages in sensitivity at low specificity. According to an averagebased statistical test both procedures are indistinguishable. A correct discussion of this effect only permits the statement that the differences of each of these procedures relative to a procedure without any discriminating power statistically appear to be equal. It is, nevertheless, of diagnostic importance whether these differences can essentially be found at low or at high levels of the parameter.
Summarizing the above, it remains to be stated that the area under an ROC curve represents an important criterion for the discriminating power of a diagnostic procedure. In order to compare two procedures, a contribution can be made by its absolute value. Nevertheless, sta-tistical analyses including the report of p-values for differences between AUCs using average-based tests cannot be sufficiently reasoned. Table I ). Table II ). 
Fig. 2 -ROC curves with equal AUCs (see

